H from the Flory model show that orientational effects (i.e., nonrandom mixing) are rather similar for systems with linear, cyclic or aromatic ketones or alkanals and alkanes. In contrast, orientational effects become weaker in dialkyl carbonate + alkane mixtures. The behaviour of 2-alkanone + 2-akanone systems and of mixtures of longer 2-alkanones or cyclohexanone with dialkyl carbonate is close to random mixing. Larger orientational effects are encountered in solutions of carbonates and shorter 2-alkanones.
A C C E P T E D M A N U S C R I P T
Page 1 of 40
ORIENTATIONAL EFFECTS IN ALKANONE, ALKANAL OR DIALKYL CARBONATE + ALKANE MIXTURES AND IN
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Introduction
We are engaged in a systematic investigation on orientational effects (i.e., non-random mixing) in mixtures of organic liquids by means of the application of different models, such as:
DISQUAC [1] , ERAS [2] , Flory [3] , Kirkwood-Buff integrals [4, 5] or the (0) CC S (concentration-concentration structure factor) formalism [6] . or the group size, which is extremely large in the case of the carbonate group. The latter is rather important, as if the group is too large with respect to the average intermolecular distances, the interaction potential involved could be so complex that no theory would be able to describe it conveniently. This should lead to a poor description of the thermodynamic properties by means of the selected theory. The study is completed with the corresponding treatment of n-alkanone + n-alkanone, or + linear organic carbonate systems.
Alkane mixtures with linear [14] , cyclic [14] or aromatic alkanones [15, 16] , or with linear [17] or aromatic alkanals [16, 18] , or including linear organic carbonates [19] have been successfully treated in terms of the DISQUAC model. UNIFAC interaction parameters for the contacts CO/CH 2 [20] CHO/CH 2 [20] or OCOO/CH 2 [21] are available in the literature.
Interestingly, n-alkanone [22, 23] , or n-alkanal [24] + alkane mixtures have also been studied using only the quasi-chemical approximation of DISQUAC with the coordination number equal to 10, obtaining rather good results. This suggests that orientational effects are not very relevant in such systems. A are the numbers of pairs of contacts between equal and different molecules respectively,
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where the subscript 0 refers to the property at 298. where s N is the number of systems considered.
Discussion
From now on, unless explicitly stated otherwise, we will refer to values of thermodynamic properties at 298.15 K and, in the case of excess functions, at equimolar composition. Also, n will stand for the number of C atoms in the n-alkane. 
Moreover, the effect of polarity in bulk properties can be examined using the effective dipole V increases with n in mixtures with a given ketone, as it is shown by the following experimental results (in cm V values of mixtures with a given alkane are higher for solutions with 2-alkanones, indicating that structural effects are more relevant in X decreases, which means that interactions between unlike molecules become more relevant.
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Inspection of
Alkanal + alkane
The larger x . It must be remarked that the shape of this function is, to a large extent, not dependent on the 2-alkanone considered, or on if the 2-alkanone is replaced by a cycloalkanone, acetophenone or an n-alkanal. This supports that orientational effects are similar for all the systems studied with the CO or the CHO groups. In contrast, such a general behavior is not observed in ether + heptane systems [12] , as it is shown in Fig. 4 for various systems of this type realized using data reported earlier [12] . 
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n-alkanone + n-alkanone, or + alkanone + linear organic carbonate
For 2-alkanone + 2-alkanone systems (Fig. 2) , the random mixing hypothesis is valid to a rather large extent. The replacement of the CO group by the OCOO group has a negative impact on the results from the model. Table 3) . In contrast, the behavior of the mixtures cyclohexanone + diakyl carbonate is close to random mixing.
Conclusions
The Flory model has been applied to alkanone, or alkanal or linear organic carbonate + alkane mixtures, and to n-alkanone + n-alkanone or alkanone + dialkyl carbonate systems. For alkane mixtures, the mean relative standard deviation for the excess molar enthalpies, 
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Page 29 of 40 b Relative to the n-alkane with one more C atom.
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Highlights Mixtures including some of the CO, CHO or OCOO groups were studied using Flory Orientational effects are similar in systems with linear, cyclic or aromatic polar compounds Orientational effects are similar in alkanone, or alkanal + alkane mixtures Systems with two alkanones show a random mixing behaviour The same conclusion is valid for long chain alkanone or cyclohexanone + carbonate systems
